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Diesel engines of the present invention, the stable oxida 
tion of particulates collected on the trap in the exhaust 
pipe is achieved independently of the flow rate of the 
exhaust gas, the exhaust pressure and the amount of O2 
in the exhaust gas. 

2 Claims, 1 Drawing Figure 
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EXHAUST EMISSION CONTROL DEVICE FOR 
DIESEL ENGINE 

BACKGROUND OF THE INVENTION 

The present invention relates to an exhaust emission 
control device for Diesel engines and more particularly 
to an exhaust emission control device for Diesel engines 
in which particulates in the exhaust gas from a Diesel 
engine are collected on a trap and oxidized using a 
burner to regenerate the trap. 
Among systems for reducing particulates in the ex 

haust gas employed by exhaust emission control devices 
for Diesel engines, including the mechanical particulate 
trapping system and the electrostatic precipitation sys 
tem, such a system is general that particulates are col 
lected on a trap and oxidized. One of methods of oxidiz 
ing particulates employs a burner, and such a device has 
hitherto been proposed that a trap is ?tted in an exhaust 
pipe connected to the exhaust manifold of a Diesel 
engine, and a burner is provided on the upstream side of 
the trap in the exhaust pipe to oxidize particulates col 
lected on the trap by means of ?ames jetted out into the 
exhaust pipe. The device of this type has been disclosed 
in W. R. Wade et al, “Diesel Particulate Trap Regener 
ation Techniques”, SAE Paper No. 810118, February, 
1981. 
The oxidation rate constant k of particulates is ex 

pressed by the Arrhenius’ equation: k=A exp( 
—AE/RT). It will be clear from the equation that the 
oxidation rate depends upon only temperature. Accord 
ingly, in order to oxidize particulates with high effi 
ciency, it is necessary to rapidly raise the atmospheric 
temperature of the collected particulates. In the con 
ventional device having the above-described construc 
tion, however, since the ?ames from the burner are 
applied only from the trap inlet front surface, the heat 
receiving area of the trap is small, so that it is impossible 
to obtain a uniform temperature rise throughout the 
trap. Moreover, since the ?ames from the burner are 
directly jetted out into the exhaust gas, the combustion 
condition of the burner is affected by the ?ow rate of 
the exhaust gas, the exhaust pressure, the amount of O2 
in the exhaust gas and so forth, which largely vary 
according to the engine operating conditions. There 
fore, it is extremely dif?cult to effect control so that the 
burner will perform a complete combustion at all times. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the invention to pro 
vide an exhaust emission control device for Diesel en 
gines capable of ef?ciently effecting the regeneration of 
the trap. 

It is another object of the invention to provide an 
exhaust emission control device for Diesel engines ca 
pable of stably effecting the oxidation of particulates 
collected on the trap in the exhaust pipe independently 
of the ?ow rate of the exhaust gas, the exhaust pressure 
and the amount of O2 in the exhaust gas. 
To these ends, according to the invention, there is 

provided an exhaust emission control device for Diesel 
engines comprising: a trap disposed in an exhaust pipe 
connected to an exhaust manifold; and a trap-heating 
burner disposed outside the exhaust pipe, whereby a 
combustion gas from the burner is led to the outer pe~ 
ripheral portion of the trap to heat the same. 
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BRIEF DESCRIPTION OF THE DRAWING 

The FIGURE is a sectional view of an embodiment 
of an exhaust emission control device in accordance 
with the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the FIGURE, which is a sectional view 
of an embodiment of an exhaust emission control device 
in accordance with the invention, an exhaust pipe 12 is 
provided with a trap 14 for collecting particulates. 
The trap 14 ?tted in the exhaust pipe 12 is generally 

a ceramic honeycomb trap. When the exhaust gas passes 
through the honeycomb trap 14, particulates are 
trapped at porous walls thereof. A burner 16 is secured 
to the side of the exhaust pipe 12 having the trap 14 
?tted therein. The burner 16 has a nozzle 22 secured 
through a nozzle holder 20 to the end portion of a 
burner casing 18 secured to the exhaust pipe 12. A noz 
zle port 26 of the nozzle 22 is inserted into an ignition 
chamber 24 de?ned by the nozzle holder 20, and an 
ignition electrode 28 is provided in front of the nozzle 
port 26. In addition, the nozzle 22 is provided with a 
solenoid valve 30 so that the fuel pumped from a fuel 
pump 34 through a pipe 32 can be cut off when the 
burner 16 is turned off. 
A ?rst partition member 36 is ?xed in the burner 

casing 18 in front of the nozzle port 26, and a throttle 
portion 38 is formed on the side of the substantially 
speaker-shaped ?rst partition member 36 closer to the 
nozzle (on the upstream side). The ?rst partition mem 
ber 36 has a diffusion plate 40 provided in the central 
portion thereof, so that the space inside the ?rst parti 
tion member 36 is divided by the diffusion plate 40 into 
a gasifying chamber 42 and a mixing chamber 44 on the 
upstream and downstream sides thereof, respectively. 
The downstream-side end of the ?rst partition mem 

ber 36 is connected to the upstream-side end of a second 
partition member 46, and the downstream-side of a 
throttle portion 48 formed on the second partition mem 
ber 46 is de?ned as a combustion chamber 50, into 
which a detecting portion 54 of a ?ame detector 52 
secured to the burner casing 18 is inserted. In addition, 
a gas ?ow passage 56 is formed extending from the 
combustion chamber 50 so as to surround the peri 
pheray of the trap 14. 

It is to be noted that a casing air vent 58 is formed in 
a portion of the burner casing 18 corresponding to the 
side of the ?rst partition member 36 so that the air from 
a blower 60 can be introduced into the burner 16. 
The operation of the embodiment arranged such as 

described above is as follows. ‘ 
The nozzle 22 measures the fuel pressurized by the 

fuel pump 34 and jets out the fuel being atomized from 
the nozzle port 26 into the ignition chamber 24. The 
atomized fuel in the ignition chamber 24 is ignited by 
means of a spark generated by the ignition electrode 28. 
After entering the gasifying chamber 42, the fuel is 
gasi?ed by the red-hot diffusion plate 40 and sent into 
the mixing chamber 44. The fuel entering the mixing 
chamber 44 is accelerated in gasi?cation by the second 
partition member as well as mixed with the air supplied 
from the blower 60. Thereafter, the fuel which is gas 
i?ed and mixed with the air enters the combustion 
chamber 50 to burn being supplied with air necessary 
for combustion. The combustion gas of the fuel thus 
completely burned in the burner 16 is discharged to the 
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outside through‘ the gas ?ow passage 56 provided 
around the trap 14. 
Owing to the fact that the combustion of fuel by the 

burner 16 takes place outside the exhaust pipe 12 as 
described above, the combustion of fuel by the burner 
16 can be conducted without being adversely affected 
by the pressure and exhaust pulsation in the exhaust 
pipe, chemical components in the exhaust gas and so 
forth. Moreover, by supplying the combustion gas from 
the burner 16 to the periphery of the trap 14, it is possi 
ble to make the trap 14 high in temperature under a 
stable state. In addition, the burner can be installed 
without requiring any large modi?cation of the exhaust 
manifold and the like. 
Although the above-described embodiment is ar 

ranged such that the combustion gas from the burner is 
discharged to the outside, the combustion gas may be 
introduced into the exhaust pipe 12. 
To efficiently regenerate the trap of the exhaust emis 

sion control device in accordance with the invention, 
the combustion of fuel by the burner is controlled in 
consideration of that the increase in ventilation resis 
tance of the trap due to the increase in‘amount of the 
collected particulates, i.e., the pressure loss in the trap 
rapidly enlarges as the engine operating time becomes 
longer, and that as the engine speed is higher, or the 
engine load is larger, the temperature of the exhaust gas 
itself becomes higher and the trap temperature rises, so 
that the particulates are oxidized without being heated 
by the burner particularly. 
More speci?cally, the rate of change of the trap pres 

sure loss with the changes of the engine speed and the 
engine load is experimentally obtained and previously 
fed into. a controller. The pressure loss is calculated 
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4 
from an actual engine speed and engine load according 
to the change rate, and when the pressure loss exceeds 
any desired set level, the burner 16 is actuated. Since the 
trap temperature and the trap regeneration time are 
inversely proportional to each other regardless of the 
size of the trap, it is only necessary to arrange such that 
the trap temperature during the operation of the burner 
is detected, and the operating time of the burner can be 
automatically set by the controller according to the 
detected trap temperature. 
By thus effecting the control of the combustion of 

fuel by the burner with an appropriate timing according 
to the engine operating conditions, it is possible to elimi 
nate any wasteful combustion of fuel by the burner, and 
the exhaust emission control device can be improved in 
economy. 
What is claimed is: 
1. An exhaust emission control device for Diesel 

engines comprising: 
(a) an exhaust pipe for introducing the exhaust gas 
from a Diesel engine to the outside; 

(b) a trap disposed in said exhaust pipe for collecting 
particulates in the exhaust gas; 

(0) a burner disposed outside said exhaust pipe; and 
(d) a combustion gas passage for introducing the 

combustion gas from said burner to the outer pe 
riphery of said trap to superheat said trap while 
isolating the combustion gas from the exhaust gas 
in said exhaust pipe. 

2. An exhaust emission control device for Diesel 
engines according to claim 1, wherein said trap is a 
ceramic honeycomb trap. 
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